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@ An electronic apparatus for medical diagnosis. 

@ An electric apparatus for medical diagnosis Is provided, 
paced Inside a case and including a central module capable of 
controllfng the electrocardiograms, different pulmonary func- 
tions, phono-mecano-cardlographies and auscultations, blood 
pressure and liminal audiometry, having keys and inputs 
required for Introducing signals hot only directly but also over 
telephone lines, as welt as outputs for knowing and recording 
said Information as welt as transmission thereof to another 
center. 
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Description 



AN ELECTRONIC APPARATUS FOR MEDICAL DIAGNOSIS 



The present Invention relates to an electronic 
apparatus for medical diagnosis, iiaving as fun- 
damental specific characteristic the fact that it 5. 
associates In a single apparatus different devices for 
carrying out a complete check up. 

Another advantage of the apparatus of the 
invention with respect to the apparatus existing at 
the present time on the mari<et. flows from the fact 10 
that the data cannot only be obtained during the 
consultation with the doctor but also from the fact 
that the patient may also obtain them In a distant 
place, such for example as his own home, the 
equipment being provided for receiving signals over 16 
a telephone channel, this is why It is necessary to 
have available therefor a terminal for storing said 
information and then transmitting It. said terminal 
being also able to be handed over to the patient to 
be unloaded directly in the apparatus of the 20 
invention, said intermediate equipment acting as 
decoder and means for storing the data obtained, 
which may then also be retransmitted to a more 
Important center of diagnosis If the doctor thinks it 
necessary. ^ 

It Is then an apparatus of advanced concept and 
compact design which allows all the advantages of 
telematics to be Introduced in the medical field. 

the apparatus of the Invention forms a total 
revolution in the field of devices at present existing 30 
on the market, for It Incorporates in a single compact 
element of very small volume the majority of 
functions which the doctor must know concerning 
the patient, enormously facilitating the acquisition 
thereof, with the additional above mentioned advent- 35 
ages. 

The functions provided by the apparatus de- 
scribed are the following: 

A. Electrocardiogram for which twelve tappings 

are provided which are normally used and ususdly 40 
known under the abbreviations: 

Dl 

Dll 

Dill 

aVL 4$ 

aVR 

aVF 

as well as the six precordial tappings. 

B. Analysis of the pulmonary function for which a 
flow rate transducer is provided for calculating the so 
following parameters of forced expiration: 

Forced vital volume 

Expired volume in the first second 

Meso-respiratory flow rate 

Duration of expiration 55 
Maximum expired rate 

Rate at the moment when about of the 
volume to be expired !s lacking 

Rate at the time when about 500/o of the volume to 
be expired is lacking 60 

Rate at the time when about 75o/o of the volume to 
be expired is lacking. 

in addition to this data, the apparatus records the 



cun/es: 

- volume/time 

- flow rate/time. 

The parameters calculated are compared with the 
statistic data for knowing the differences therebet- 
ween. 

As additional advantage, as mentioned above. It Is 
possible to carry out this function not only with the 
patient cbse to the equipment. In local operation, 
but also operating through the telephone. 

In the case where the recordings are carried out 
through a telephone channel, the equipment has two 
transducers which transform the electric signals of 
the electrocardiogram or of the flow rate of the air 
expired into frequency signals included In the 
telephone range. In this situation, the apparatus of 
the invention receives the telephone signals through 
a microphone and it transforms them into graphs, 
and described numerical values. 

C. Phono-mecano-cardiography and auscultation. 
Ausculation allows the cardiac sounds picked up by 
means of a microphone to be recorded by ampli^g 
them and Injecting tliem Into a stethoscope so that 
the doctor may go ahead with an auscultation with a 
sound intensi^ greater than that corresponding to 
the use of a phonic apparatus. 

The phono-mecano-cardiography consists In rec- 
ording these previously filtered cardiac sounds, this 
Is why fitters are provided having the following 
characteristics: 

- Low band, low pass filter with cut off frequency 
of 100 Hertz, with an attenuation from a frequency of 
40 dB/decade. 

- Medium band, band pass filter between 100 and 
200 hertz, the attenuations from this frequency are 
40 dB/decade, 

- High band, filterfor200 to 600 Hertz band, having 
similar characteristics to the preceding ones. 

Recording for the low frequencies Is a line which 
reproduces the signal received. In the high fre- 
quency range, the envelope of the signal is re^ 
corded. 

D. Blood pressure. For measuring the pressure, 
the equipment is fitted with an inflatable sleeve with 
a microphone. 

The procedure for measuring the pressure is the 
following: 

- A pressure Is applied on the sleeve until the 
sounds produced by the passage of the blood in the 
artery disappear. 

- This pressure is reduced at the rate of 3mm 
Hg/second. 

- At the moment when the first arterial noise 
appears the blood pressure is recorded as maximum 
pressure. 

- At the moment when the noises caused by 
narrowing of the artery disappear, the minimum 
blood pressure Is recorded. 

E. Umlnal audiometry. The procedure used by the 
equipment for determining the minimum threshold of 
audibility is the following. 
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Through earphones an audible power of 40 dB is 
Injected (the scale of measurement Is the clinical 
scale) and it is reduced until the patient subjected to 
the test ceases to hear the sound produced, this 
analysis being repeated at different selected se- 5 
quences for determining the different audibility 
thresholds. 

All and each of these functions are incorporated In 
a single compact device, having the necessary 
Inputs so that, after being disposed on the patient. 10 
the apparatus may send the signals indispensable 
for controlling said functions, and a keyboard as well 
as a central microprocessor module which pro- 
cesses the infonnation, mal<ing transmission thereof 
possible to the outside through the necessary is 
outputs, such as printers, displays or for sending 
over a telephone line. 

To facilitate the explanations, reference will be 
made to the accompanying drawings in which one 
embodiment of an electronic medical diagnosis 20 
apparatus has been shown by way of illustrative but 
non limitative example, in accordance with the 
principles of the claims. 

In the drawings. Figure 1 shows a perspective 
view of the eternal appearance of the apparatus of ss 
the invention; and 

Figure 2 shows a bIoci< diagram which allows to be 
accurately l<nown of the different functions forming 
the apparatus of the invention. 

As Is clear from the drawings, the frame 1 as a so 
whole of the apparatus of the invention is provided 
with a digital and graphic printer 2. an element 3 for 
sending the electrocardiogram by telephone, an- 
other element 4 for transmitting the air flow rate 
signals by telephone, an earphone 5 for receiving the 35 
telephone signals, a liquid crystal display 6, a 
keyboard 7 and, inside the unit, the central module 8. 

For a better understanding of the fundamental 
internal elements of the device, a block diagram has 
been drawn up in which the different elements 40 
forming it are shown and numbered. 

Thus, the DC power supply source for apparatus 9 
Is connected to the mains 1 0 through a filter 1 1 . 

Insofar as the external element 3 is concerned, it 
has a loudspeaker 12 for the telephone trans- 45 
mission, a converter 13 for converting the signals to 
the telephone frequency, whereas element 4. which 
allows transmission of airflow rate signals by 
telephone, is also fomned by another loudspeaker 
14. by the con'esponding pulse/telephone frequency so 
converter 15 and transducer 16. 

The functions possessed by the equipment are 
canied out as described below. 

For controlling the electrocardiograms, element 3 
reciBlves the electric signals from the patient over ss 
cables which are connected pemnanently to the 
terminals thereof, whereas the cardiogram is pro- 
duced and there Is a fifth terminal which the doctor 
must place at certain predetermined points on the 
chest of the patient for carrying out so called 
precordial recordings. 

The electric powers are transformed by a voltage/ 
frequency converter Into signals with a frequency 
range included in the audible range, with the 
following transfonnation characteristics: 



- signal potential volts - equivalent to 1900Hz 

- signal potential ImV- equivalent to 2000Hz 

- signal potential ImV- equivalent to 1800Hz. 
If it is desired to transmit the electrocardiogram by 

telephone, the above described loudspeaker 12 is 
used which allows the sound produced to be 
transmitted to the telephone network. 

The procedure for telephone reception on the 
central module 8 is carried out using the following 
procedure: the telephone signal picked up by 
microphone 17, suitably filtered at 18. Is fed to a 
frequency/voltage converter 29 having the following 
characteristics: 

^ - signal of 1900 Hz corresponds to an output of 0 

- signal of 2000 Hz corresponds to an output of 
ImV 

- signal of 1800Hz corresponds to an output of 
ImV. 

The microprocessor 20 reads these analog values 
by means of an A/D converter 21 and it controls the 
printer which prints the dots. 

in the case of receiving an electrocardiogram by 
the local procedure, the signial produced, instead of 
being sent by telephone, is connected directly to 22 
and, from there, the procedure continues in Identical 
fashion. 

The pressure is measured in the following way. 
Once the patient has passed his arm Into sleeve 
23. the microphone 24 which is in this sleeve remains 
positioned on the humeral artery and, using the 
compresser 41, air is injected at that time Into the 
sleeve until a pressure of 180mm column of riiercury 
Is obtained. 

Then the signal from the microphone Is read so as 
to detect the Korotcoff noises, their disappearance 
indicating that the maximum blood pressure of the 
patient is less than 180mm Hg, whereas the opposite . 
case, the pressure In the sleeve Is increased up to 
2S0mm of Hg. 

In this case; valve 25 Is opened which causes a 
pressure drop In the sleeve of the order of 3mm of 
mg each second, and the pressure is noted which 
coincides with the first and the last Korotcoff noise, 
and which corresponds to the maximum and 
minimum blood pressure, of the patient. 

Microprocessor 20, to which the signal duly 
filtered at 26 is fed, controls the whole procedure 
and reads the values of the pressure, of the 
amplitude of the Korotcoff noises, by means of the 
A/D converter 21. 

For carrying out the phono-mecano cardiography 
and the auscultation, microphone 27 Is used which is 
the one which records the cardiac noises. 

Amplifier 28 amplifies the signal from the micro- 
phone and energizes a loudspeaJcer housed In a 
hermetic case. During this time, the doctor's 
stethoscope 29 is conriected to this case so that the 
vibrations produced by the loudspeaker are fed 
60 directly thereto, so that the low frequency vibrations 
are transmitted more efficiently to the doctor's ear. 

Phono-mecano-cardlography consists In. filtering, 
by means of the 3 filters 30, the sounds picked up by 
the microphone and In printing the recordlrig thereof 
65 by means of the dot printer 2. . ' 
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The procedure followed by putting this function 
into practice Is the following': 

Depending on the keys pressed, the microproces- 
sor 20 selects one of the filters 30. Through the dot 
detector 31. the maximum value and minimum value 
detector reads every 5 milliseconds the maximum 
value and the minimum value of the filtered signal 
and imprints on printer 2 a vertical segment 
corresponding to these two values. 

In the case of low frequencies, the printer follows 
the signal received, in the high frequencies the 
procedure corresponds to the envelope of the 
filtered signal. 

Insofar as fiminal audiometry is concerned, the 
operating mode is as follows: 

Microprocessor 20 may control on the signal 
generator 32 the frequency of the power of the signal 
produced, while feeding it into the audiometry 
earphones 33. 

The range of frequencies which it is possible to 
produce extends from 32Hz up to 4000Hz and the 
power measured in clinical decibels goes from 0 to 
80 dB. 

For carrying out an audiometry test, the frequen- 
cies of the clinical powers are selected manually or 
else the microprocessor 20 may initiate a sequence 
of pre-established frequencies and powers. 

Insofar as a pulmonary function Is concerned, it Is 
possible to act in two separate ways. 

In the case of operation In a local system, 
transducer 34 gives 150 pulses/liter which are 
counted by means of the pulse counter 35, the 
microprocessor 20 reading every 5 milliseconds the 
value of the counter, which thus allows the value of 
the flow rate and the expired volume to be known 
and, from these data, it is possible to recompose the 
volume/time curves and to calculate mathematically 
all the values wliich are indicated subsequently. 

In the case of a telephone transmission and as 
shown in Rgure 3 the expbrometry module begins in 
the same way with transducer 36 whose pulses are 
counted by means of an 8 bit counter 37 which is 
reset on arriving at 256 and which then begins to 
count again. The sound produced is proportional to 
the value of the counter, which is obtained by using a 
D/A converter 38 and a voltage/frequency converter 
39, which finally sends the signal to the loudspeaker 
40. 

The descriptions given In the above paragraphs 
demonstrate, by using for that the numerical 
references which appear in the drawings, the 
different functions which it Is possible to control with 
the electronic medical control apparatus of the 
invention, while demonstrating the existence, on this 
latter, of the inputs and outputs required for 
introducing it into a large telematics network, which 
begins on the one hand with the patient who may be 
hear or far from the apparatus using, In this latter 
case, a teleplione transmission extending as far as 
the patient or else by sending the data stored on an 
adequate carrier for transmisston thereof after 
processing by telephone also, to the higher level 
service. 

All that does not affect, does not alter, does not 
change or modify the essence of the apparatus 



described will be considered as a variant within the 
scope of the present invention. 
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1. Electronic apparatus for medical diagnosis 

10 characterized by the fact that in a single 

compact carcase there is Incorporated a central 
module capable of controlling electro-cardio- 
grams, different pulmonary functions, phono- 
mecano-cardiographies, auscultations, blood 

1$ pressure measurement and liminal audiometry, 

including a keyboard and the inputs required for 
introducing the signals, either directly, or 
through a telephone line, as well as the output 
required for the knowledge of said irrformatlon, 

20 such as printers, liquid crystal displays and 

devices for connecting and transmitting to a 
more Important center of diagnosis the tele- 
phone signals coming from the electrocardio- 
grams or expirometries, 

25 2. Electronic apparatus for medical diagnosis 

according to claim 1. characterized by the fact 
that by providing telephone access to data. It 
makes possible acquisition thereof by the 
patient outside the doctor's consulting room 

30 and also at different times in the day. for 

subsequent telephone transmission to said 
apparatus at the opportune moment. 

3. Electronic apparatus for medical diagnosis 
according to claim 1. characterized by the fact 

35 that for controlling the electrocardiograms, the 

electric signals from the patient are received 
through the telephone, at a microphone whose 
filtered signal is fed to a frequency and voltage 
converter which reads the analog values 

40 tlvpugh an A/D converter and which controls 

the printer on which the corresponding dots are 
printed, whereas, in the case of an electrocar- 
diogram carried out close to the apparatus, the 
signal produced Is connected directly to an 

45 element which Introduces it in the procedure 
from which there is coincidence with the above 
described method. 

4. Electronic apparatus for medical diagnosis 
according to claim 1, characterized by the fact 

SO that for carrying out the blood pressure 

measurement It Is provided with a sleeve with 
incorporated rnicrophone In which air is in- 
jected by means of a compressor up to a given 
pressure, detected the minimum and maximum 

55 values being in a microprocessor which reads 

the values of the pressure through an A/D 
converter, 

5. Electronic apparatus for medical diagnosis 
according to claim 1, characterized by the fact 

€0 that for carrying out phono-mecano-cardio- 

graphies and auscultations, the cardiac noises 
are recorded by means of a microphone having 
an amplifier which increases the signal and 
which energizes a loudspeaker closed in a 

65 hermetic case, to which the doctor's stethos- 



7 0 286456 

cope is linked which thus picks up the low 
frequency vibrations with greater ease for then 
filtering, by means of three separate filters, the 
sounds picked up by the microphone, which are 
selected by the microprocessor with reading by 5 
means of a dot detector, every five seconds, of 
the maximum value and of the minimum value of 
the filtered signal, while printing on the printer a 
vertical segment corresponding to these 
values. 

6. Electronic apparatus for medical diagnosis 
according to claim 1 , chararacterlzed by the fact 
that for carrying out llminal audiometry, the 
microprocessor may control on the generator 

the range of signals, the frequency and the is 
power of the signal produced, while feeding it 
into the audiometry earphones and making 
possible the generation of ranges of frequen- 
cies between 32H2 and 4000H2 and with a mean 
power In clinical decibels between 0 and 80, the 20 
microprocessor being able to allow manual 
section of the clinical frequencies and powers 
or initiating a pre-established sequence thereof. 

7. Electronic apparatus for medical diagnosis 
according to claim 1. characterized by the feet ^ 
that for carrying out explrometry In a local 
system, a transducer is provided which gives 

150 pulses/liter, which are counted by means of 
a pulse counter whose count Is read every 5 
milliseconds by the microprocessor which thus 30 
knows the value of the flow rate and the expired 
volume, from which it calculates the volume/ 
time curve and, after mathematical calculation, 
different parameters such as the forced vital 
volume, the expired volume at the first second, 35 
the meso-expiratory flow rates, the expiration 
time, the maximum expired rate as well as the 
rates at different times of the expired volume, 
whereas in the case of transmission of the 
explrometry to the apparatus by way of tele- 40 
phone, another transducer is provided whose 
pulses are counted by means of an 8 bit counter 
which is reset on reaching 256 and which 
begins the count again, the sound produced 
being proportional to the value of the counter, 45 
which result is obtained because of the exist- 
ence of a D/A converter and a voltage/fre- 
quency converter. 
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